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DETAILED ACTION 



Claim Rejections - 35 USC § 103 



1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



3. Claims 1-3 and 11 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
over Jafarkhani et al (US 6,445,747) in view of Miller (5,621 ,762). 

4. Regarding claims 1 and 1 1 , Jafarkhani discloses a radio transmission apparatus 
(See Figure 2) comprising: 
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a coding section (or encoder, see column 2, line 64-65) that codes data; 
a modulation (also the encoder, see column 3, line 11) section that generates a symbol 
from coded data and places the symbol in one of a plurality of signal points on an IQ 
plane (e.g. the constellation symbols which is the representation in the IQ plane of the 
modulated data bits or signal, see column 3, Iine13); 

an assignment section that assigns the generated symbol to one of a plurality of sub- 
carriers (see figure 2, item 205) constituting a multi-carrier signal (or see column 1 , line 
20-21); 

a changing (or shifting) section (or Encoder Phase Shifter, see figure 2, item 213) that 
changes a phase of each of the plurality of sub-carriers (See claim 1 1 ) 
and a transmission section (e.g. RF device or transmitter, see figure 2, item 209) that 
transmits the multi-carrier signal to a radio reception apparatus. 
Jafarkhani fails to explicitly teach that the changing or scaling section changes the 
phase of each of the plurality of sub-carriers within a range that does not cross a 
decision boundary between the signal point in which a symbol assigned to each of the 
plurality of sub-carriers is placed and an adjacent signal point; 
a generating section that generates a multi-carrier signal from the plurality of sub- 
carriers with changed phases. However, Miller discloses a method wherein changing or 
scaling section changes the phase of each of the plurality of sub-carriers (See column 
3, lines 53-59) within a range that does not cross a decision boundary between the 
signal point in which a symbol assigned to each of the plurality of sub-carriers is placed 
at an adjacent signal point (See column 4, lines 37-39); 
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a generating section that generates a multi-carrier signal from the plurality of sub- 
carriers with changed phases (See column 4, lines 42-44). 

Note that the process of shifting the phase so that the signal points in the IQ plane do 
not overlap is an essential condition in order to perform the maximum likelihood 
detection at the receiver for an uncorrupted signal demodulation and re-construction. It 
would have been obvious to one of ordinary skill in the art to combine the invention as 
claimed by Jafakhani with the teaching of Miller, because at particular signal point 
overlapping adjacent symbols may add up constructively producing large undesirable 
peaks. Furthermore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to use the decision boundaries when shifting the phase because it 
would constitute a form of compensation for controlling the peak power level and 
suppressing it accordingly. 

5. Regarding claims 2 and 3, Jafarkhani in view of Miller discloses the radio 
transmission apparatus according to claim 1 . Jafarkhani in view of Miller fails to teach 
that the radio transmission apparatus wherein the changing section further 
changes/decreases an amplitude or magnitude of each of the plurality of sub-carriers 
within the range that does not cross the decision boundary between the signal points in 
which the symbol assigned to each of the plurality of sub-carriers is placed and the 
adjacent signal point. However, Miller further teaches a changing section further 
changes (or scales) an amplitude or magnitude (See column 3, line 53-60) and 
decreasing the amplitude or magnitude (See column 4, lines 22-24) of each of the 
plurality of sub-carriers within the range that does not cross or overlap the decision 
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boundary between the signal point in which the symbol assigned to each of the plurality 
of sub-carriers is placed and the adjacent signal point (See column 1 , lines 24-29). 
It would have been obvious to one of ordinary skill in the art to add said feature taught 
by Miller in Jafarkhani's invention because changing/decreasing the amplitude along 
with the phase accordingly would further limit and suppress peak power levels as both 
of these elements of a signal (magnitude and phase) contribute to power spikes in multi- 
carriers multiplexed transmission such as OFDMA transmission mode. Furthermore, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
use the decision boundaries when shifting the phase because it would constitute a form 
of feedback for controlling the peak power level and suppressing it accordingly. 

6. Claim 4 rejected under 35 U.S.C. 103(a) as being unpatentable over Jafarkhani 
in view of Miller as applied to claim 1 above, and further in view of Verma (US 
6,757,299). 

7. In claim 4, Jafarkhani in view of Miller teaches the radio transmission apparatus 
according to claim 1 . Jafarkhani in view of Miller does not disclose a further 
determination section that measures peak power of the multi-carrier signal and 
determine whether or not the peak power is equal to or greater than a threshold, 
wherein the changing section increases a change amount when the peak power is 
equal to or greater than the threshold. However, Verma discloses a multi-carrier system 
comprising a determination section that measures peak power (See column 4, lines 65- 
67) of the multi-carrier signal and determine whether or not the peak power is equal to 
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or greater than a threshold, wherein the changing section increases a change (e.g. 
compensate in a controlled fashion) amount when the peak power is equal to or greater 
than the threshold (See column 3, lines 20-32). It would have been obvious to one of 
ordinary skill in the art to modify Jafarkhani's invention such that the peak power control 
suppression is done by sensing or detecting peaks in the transmitting power as 
opposed to compensation by changing the phase of each sub-carrier, because 
measuring for a threshold amplitude constitutes another way for controlling output 
power by the corresponding compensations in the phase and/or amplitude. 

8. Claims 5-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jafarkhani in view of Miller as applied to claim 1 above, and further in view of Sudo (US 
2006/0160498). 

9. Regarding claim 5, Jafarkhani in view of Miller teaches the radio transmission 
apparatus in accordance with claim 1 , but Jafarkhani in view of Miller does not disclose 
the apparatus wherein the modulation section performs adaptive modulation per sub- 
carrier; and the changing section decreases a change amount as an M-ary modulation 
level used in the modulation section is greater. However, Sudo does disclose a 
modulation section in a transmitting apparatus where it performs adaptive modulation 
(See paragraph [0033], line 6-9) per sub-carrier (See paragraph [0035], line 9); and the 
changing section decreases a change amount as an M-ary modulation level used in the 
modulation section is greater (See paragraph [0083], lines 6-13). It would have been 
obvious to one of ordinary skill in the art to incorporate the feature as taught by Sudo in 
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the invention of Jafarkhani in view of Miller given that said is widely implemented in 
most third generation networks because adaptive modulation adjusts to degradation 
parameters and variation characterizing the communication channel and compensate 
accordingly between transmission rate, quality of reception while conserving power 
(See paragraph [0040] in Razavilar et al, US 2003/0104831). 

1 0. In claim 6, Jafarkhani in view Miller teaches the radio transmission apparatus 
according to claim 1 , Jafarkhani in view of Miller fails to teach the apparatus wherein: 
the modulation section performs adaptive modulation per sub-carrier; and the changing 
section makes a sub-carrier among the plurality of sub-carriers subject to change, the 
sub-carrier having a difference equal to or greater than a threshold, between reception 
quality at the radio reception apparatus and required quality for a modulation scheme 
used in the modulation section. However, Sudo teaches the modulation section 
performs adaptive modulation per sub-carrier as discussed above; and the changing 
section (e.g. control section, see figure 9, item 901) makes a sub-carrier among the 
plurality of sub-carriers subject to change, the sub-carrier having a difference equal to or 
greater than a threshold, between reception quality (See figure 9, input to control 
section 902) at the radio reception apparatus and required quality for a modulation 
scheme used in the modulation section (See paragraph [0074]). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to combine the 
transmitting apparatus disclosed by Jafarkhani with the feature of changing the sub- 
carrier based on threshold of the difference between measured modulation scheme 
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quality and the received signal quality at the receiving apparatus, because the adaptive 
modulation given that it is widely implemented in most third generation networks, has to 
take into account not only the thresholds set by the modulation scheme but also the 
feedback information regarding the channel quality that affects good reception and 
accordingly adjusts to better modulation scheme within a threshold that allows constant 
power average. 

11. As for claim 7, Jafarkhani in view Miller, and further in view of Sudo discloses the 
limitation in accordance with claim 6; Sudo further teaches the apparatus, wherein the 
changing section determines a change amount according to the difference between (or 
comparison) the reception quality and the required quality (or the predetermined 
threshold) (See paragraph [0136]). It would have been obvious to one of ordinary skill 
in the art at the time of the invention to combine the transmitting apparatus disclosed by 
Jafarkhani in view of Miller with the feature of changing the sub-carrier based on 
threshold of the difference between measured modulation scheme quality and the 
received signal quality at the receiving apparatus, because the adaptive modulation 
given that it is widely implemented in most third generation networks, has to take into 
account not only the thresholds set by the modulation scheme but also the feedback 
information regarding the channel quality that affects good reception and accordingly 
adjusts to better modulation scheme within a threshold that allows constant power 
average. 
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12. Regarding claim 8, Jafarkhani in view of Miller discloses the radio transmission 
apparatus according to claim 1 , Jafarkhani in view of Miller fail to disclose the apparatus 
wherein: 

the coding section codes the data to generate a systematic bit and a parity bit; 
the modulation section modulates the systematic bit and the parity bit generated in the 
coding section to generate a symbol; and the changing section makes a sub-carrier, to 
which a symbol comprised of only the parity bit is assigned, subject to change among 
the plurality of sub-carriers. Nonetheless Sudo teaches the apparatus such that the 
coding section codes the data to generate a systematic bit and a parity bit (See 
abstract, line 1-3); the modulation section modulates the systematic bit and the parity bit 
generated in the coding section to generate a symbol (See abstract, line 3-4); and the 
changing section makes a sub-carrier, to which a symbol comprised of only the parity bit 
is assigned, subject to change among the plurality of sub-carriers (See paragraph 
[0077]). Note that when interferences are present in OFDMA error correction coding 
promises relatively better quality when transmitting OFDMA signals; by coding data 
such as the systematic bit and parity in bit in the transmitted data, error rate 
characteristics are improved and the data are transmitted significantly in a better quality. 
Note also that systematic bit data are required for ensuring better quality signal. It would 
have been obvious to one of ordinary skill in the art to implement Jafarkhani's invention 
with the features taught by Sudo, because when interferences are present and good 
quality of transmitted data is required, error coding by way of generating systematic and 
parity bit data improves error rate characteristics, and since the systematic bit is 
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required for better signal transmission in such conditions, sub-carriers in which the 
modulated data include only the parity bit and not the systematic bit or the combination, 
the sub-carrier of said parity bit could be attenuated and shifted as to avoid constructive 
interferences therefore decreasing the peak power. 

13. Claims 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jafarkhani in view of Miller as applied to claim 1 above, and further in view of Razavilar 
et al (US 2003/0104831). 

14. Regarding claims 9 and 10, Jafarkhani in view of Miller discloses the apparatus 
in accordance with claim 1 . Jafarkhani in view of Miller does not explicitly teach a radio 
communication base station apparatus comprising the radio transmission apparatus 
according to claim 1, however, Razavilar discloses an apparatus using an adaptive 
modulation and power control algorithm in both a mobile terminal (e.g. RT1) and in an 
access point (AP1 )or base-station (See figure 2). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to implement the transmitting 
apparatus in mobile terminals and base-station as taught by Jafarkhani in view of Miller 
because the features implemented in the apparatus offers a more reliable and power 
efficient communication system. 



Conclusion 
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The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Ishida et al (US 6,590,906) teaches a transmitter circuit which 
suppresses the peak power by changing the phase of individual carriers in a multi- 
carrier network system. Similarly, Sumasu et al (US 2002/0150038) discloses a method 
for peak power suppression in multi-carrier communication systems. Yoshida (US 
2004/0091057) discloses an OFDMA transmission apparatus employing adaptive 
modulation. A non-patent literature worth referring to is titled "Peak Power and 
Bandwidth Efficient Liner Modulation" by Scott L. Miller which discloses a method and 
an adaptive peak power suppression algorithm by scaling or changing the amplitude of 
sub-carriers in OFDM transmission mode. Whereas, a published article titled "Random 
Phase Updating Algorithm for OFDM Transmission With Low PAPR" by Homayoun et al 
suggests a method for lowering the Peak-to-Average Power Ratio which targets also 
the peak power by a random phase algorithm change to the sub-carriers in OFDM type 
of transmissions. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ISSAM CHAKOUR whose telephone number is 
(571)270-5889. The examiner can normally be reached on Monday-Thursday (7:30- 
5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Robinson can be reached on 5712722319. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IC 



/Mark A. Robinson/ 

Supervisory Patent Examiner, Art Unit 4163 



